The purpose of this paper is to provide empirical evidence for policy-makers of water management, evaluate the applicability of economic variables such as price and other factors that affect demand, and determine the impact thereof on decision-making surrounding water management in the El Vizcaino Biosphere Reserve in Mexico. We estimated a dynamic function with an average price specification, as well as price perception specification. Findings demonstrated that consumers tend to react to perceived average price but not to the marginal price. Furthermore, long-term price elasticity was found to be higher than short-term elasticity, and both elasticities were found to be inelastic. Inelastic elasticities, coupled with rising prices, generate substantial revenues with which to improve water planning and supply quality and to expand service coverage. The results suggest that users' level of knowledge surrounding price is a key factor to take into account when restructuring rates, especially in situations where consumers do not readily possess the necessary information about their rate structure and usage within a given billing period. Furthermore, the results can help water management policy-makers to achieve goals of economic efficiency, social equity, and environmental sustainability.
Introduction
The principal sources of water for human use are rivers, lakes, and aquifers, which together represent approximately 10 million km 3 , less than 1% of the total volume of water that exists in the hydrosphere. Each year, approximately 505,000 km 3 of water evaporates from the ocean, of which 90% returns to the sea in the form of precipitation, with the remaining 10% falling on the continents. Together with local precipitation, the volume of which is approximately 68,500 km 3 per year, a total of about 119,000 km 3 falls on the Earth's landmasses each year. Asia and South America are the continental zones where the largest volume of water runoff occurs, with 14,100 and 12,200 km 3 , respectively [1] . Latin America is the region with the largest volume of water per inhabitant, with 48,000 m 3 [2] . Sixty-five percent of water consumption in Central America is sourced in subterranean water, and in South America this number ranges from 40% to 60% [3] .
In Mexico, water availability per inhabitant is 4547 m 3 [4] . The principal water-related problems in Mexico are linked to inefficiencies in use. The agricultural sector utilizes 77% of water allocated nationally, of which 67.34% is extracted from surface sources and 32.65% originates underground. Of total water extraction, transport efficiency is 63.8%, while the remaining quantity evaporates, is filtered, or is lost in the process. This indicates that although the Mexican agricultural sector consumes 56.1 km 3 of water annually, it only actually utilizes 35.8 km 3 . Meanwhile, the industrial sector uses 10% of national water allocations (6.9 km 3 annually), 76.8% of which is extracted from surface sources and 23.2% from aquifers. The primary problem related to water use in this sector is the contamination of watersheds and aquifers by residual waste, given that Mexican industry generates 5.62 km 3 of residual water, of which only 0.85 km 3 is recovered for treatment, while 4.77 km 3 is discharged directly into large bodies of water [5] .
The urban public sector in Mexico uses 13% of national water allocations (9.6 km 3 ). The majority is extracted from aquifers (65.62% or 6.3 km 3 annually), and only 34.37% (3.3 km 3 ) is taken from the surface. Eighty of the 188 largest aquifers in Mexico, which together supply 66% of the water used in the country and in which 79% of groundwater recharge is captured, are being overused. Other factors relevant to inefficient use by the urban public sector are the deficient coverage of potable water and sewerage (10.2% and 23.8%, respectively); inappropriate pricing structures; lack of information for users; deficiencies in micro level water metering; and externalities related to watershed and aquifer contamination, given that 70% of the largest watersheds in the countries are contaminated by residual water discharge of up to 8.05 km 3 per year. Of this only 80.24% (6.46 km 3 ) is collected, and only 35% (2.26 km 3 ) is treated [5] .
Another issue relevant to water use and management in the urban public sector is the lack of accurate water metering. According to the Comisión Nacional de agua (CNA) [5] , in 39 cities with populations greater than 50,000 residents, only 46% of water taps have an installed meter. The lack of water metering infrastructure is the cause and consequence of budgetary insufficiencies in the majority of the Potable Water and Sewage Operating Units in Mexico. Given this situation, these Units are obliged to bill users based on approximate consumption, known as "Averaged Consumption". This estimate tends to be undervalued, and as a consequence users who pay an averaged, fixed fee have no need to match the cost of consuming an additional unit of water to a marginal benefit; instead, users take advantage of the situation by consuming until the marginal benefit is equivalent to zero. The result is inefficiency in use and economic infeasibility.
Barkin and Klooster [6] argue that problems exist at federal, state, and municipal levels for the implementation of appropriate water management, including the following: (a) institutional barriers; (b) administrative shortcomings; (c) environmental impacts such as overexploitation of aquifers and contamination thereof; (d) impossibility of quantifying with certainty the hydrological balance; (e) poor quality service provision for consumption; (f) unclear prospecting in the hydrological sector; (g) insufficient technical and administrative capacities of relevant personnel; and (h) information shortage.
In the case of the Vizcaino Biosphere Reserve, 50% of users have a water meter installed, and the consumption volume reported by Organismo Operador Municipal del Servicio de Agua potable y Alcantarillado (OOMSAPA) can reach up to 2,879,461 m 3 per year, of which the residential sector absorbs 90% [7] . To date, only one study has been conducted in this region surrounding the impact of improved water consumption metering, and this study focused on the commercial sector. Results indicated that in the short-term, improved water metering positively impacts financial revenue, and over the long-term, measurement reduces water consumption, and price elasticity of demand is highly inelastic [8] .
Other studies have indicated that pricing systems for water consumption should be designed based on legal and environmental aspects, and also that pricing structure represents one of the most important management instruments through which to achieve economic efficiency, improve equity, and maintain the sustainability of hydrological resources [9] [10] [11] . Pricing policies can also have the effect of incentivizing changes in the behavioral patterns of the individual's water consumption, promoting responsible use and thereby controlling water demand, which is especially important in regions where water resources are limited. Furthermore, revenues generated through higher prices can generate increased financial resources for water management, for instance for the agencies responsible for water supply planning. It is important to recognize that in order to improve access to water across population sectors and guarantee that quality is consistent with international standards, technologies that use water efficiently and enable water recycling and reuse are required. Similarly, pricing increases have had the effect of fomenting water reallocation between sectors (e.g., from agricultural irrigation to domestic and industrial uses).
According to Rogers et al. [9] water usage rates should meet the following objectives: (1) maximize the efficient allocation of resources; (2) be perceived as fair by water users; (3) be equitable between customer classes; (4) generate sufficient income; (5) provide net income stability; (6) involve a process of rate setting that is understood by the public; (7) promote resource conservation; (8) avoid shocks in rates; (9) be easily implemented; (10) entail water accessibility; (11) take future changes into account; (12) reduce administrative costs; (13) include environmental costs; (14) not be in conflict with other governmental policies; (15) reflect the characteristics of water supply and quality, as well as reliability and frequency of supply; (16) vary depending on measurability and consumption; (17) take into account daily peaks and seasonal variations in water demand (for more sophisticated pricing schemes).
Given these various considerations, the desire to measure the potential impact of pricing policies on water demand management has in turn motivated the proliferation of methods to more precisely estimate price elasticity of demand and income [12, 13] . The variables most frequently used in the development of this research are marginal price (MP), average price (AP), and the combination of both. However, in the existing literature surrounding water demand, controversy exists on which price variable is the most appropriate for use in obtaining precise estimates of elasticities when users pay for water consumption based on a pricing structure block. This debate centers on the fact that information about consumer price blocks is imperfect. Consumers themselves are not typically familiar with blocked pricing structures, and therefore they are not aware of the marginal price for usage. Users adjust their consumption behaviors to variations in average prices, because they do not have sufficient incentives, including time, to learn about marginal prices [14, 15] .
Therefore, it is difficult to develop hypotheses assuming that residential water consumers have complete knowledge about the relevant rate scheme [16, 17] . Arbués et al. [12] , and Worthington and Hoffman [13] , in reviews of empirical studies of water demand, demonstrate that in most cases there are no significant differences in the results surrounding elasticities derived from the two aforementioned price variables, and results are inconclusive about which alternative is preferred. Although studies reveal price elasticities of demand to be inelastic, long-term elasticity is greater than that of the short-term by a considerable amount, producing substantial effects on consumer reactions. Furthermore, elasticities have been shown to be higher under tiered pricing schemes whose rate increases are non-linear, as compared to those associated with decreasing blocks and uniform prices, given that the first structure tends to send stronger signals to users to reduce water consumption [18, 19] . Increasing blocks represent the rate structure typically employed by developing countries [20] .
Researchers conducting empirical work generally face challenges surrounding the availability of information where new variables are frequently added and micro level data is scarcely available. Given the lack of empirical information surrounding the effectiveness of water pricing structures and the benefits associated with efficacious pricing methodologies, the objective of the present study was to estimate a dynamic function that would incorporate average price, employing the methodology of Shin [21] in seeking to verify the hypothesis that consumers react to perceived changes in prices rather than actual prices. The results of Shin [21] demonstrated that residential electricity consumers did not possess the necessary information to optimize usage in a situation of imperfect information availability, in turn indicating that consumers would not recognize the difference between average price and marginal price or the impacts thereof on consumption. Thus, the authors utilized average price as a heuristic. In applying the same method to the context of residential water demand in a Mexican Biosphere Reserve, it should be understood that consumers have imperfect information about the pricing structure as well as concerning their water usage during the relevant billing period.
Materials and Methods

Study Area
The geographical boundaries of the Vizcaino Reserve are: from the west beginning at the 28th parallel extending from the Laguna Guerrero Negro to the estuary El Datil, and on the east extending from the 28th parallel to Santa Rosalia, and from here to the southeast through the transpeninsular highway, through the Laguna San Ignacio and Barra of San Juan (Figure 1 ).
The Vizcaino Reserve is one of the largest in Latin America with about 2.55 × 10 6 ha. It is classified as an arid region, with a dry climate and low annual rainfall [22] . Due to weather patterns and geological conditions, water use by the local population involves pumping from subterranean aquifers. 
Materials and Methods
Study Area
Specification of Water Demand Dynamics
Relationships in a model whose character is dynamic by nature can be studied by incorporating the lagged dependent variable among the regressors, known as an autoregressive model. The equation has a bilogarithmic form,
where ln is the natural logarithm of the average community water consumption over the course of time t; ln , is the natural logarithm of consumption lagged by one month; z is a matrix of size (n × m) containing m independent variables (price, income, maximum temperature and total monthly rainfall); β is a vector of size parameters (m × 1); μi constitutes the discrepancies among consumers that correspond to each individual community, which is generally not designed by the researcher and is taken into account as a fixed effect. The stochastic component represents the distance between the estimated consumption and consumption frequently observed, and is not inferred by the researcher. 
where lnw it is the natural logarithm of the average community water consumption over the course of time t; lnw i,t−1 is the natural logarithm of consumption lagged by one month; z is a matrix of size (n × m) containing m independent variables (price, income, maximum temperature and total monthly rainfall); β is a vector of size parameters (m × 1); µ i constitutes the discrepancies among consumers that correspond to each individual community, which is generally not designed by the researcher and is taken into account as a fixed effect. The stochastic component v it represents the distance between the estimated consumption and consumption frequently observed, and is not inferred by the researcher. Studies by Nauges and Thomas [23] , García [24] , and Chang and House-Peters [25] indicate that the use of dynamic models that include a lagged dependent variable generate greater precision in the estimation of parameters, leading to improved predictions surrounding water consumption. Furthermore, it is assumed that demand responds instantaneously to changes in prices, which is the most common means to econometrically evaluate the relationship between demand and consumption. The reason that the dependent variable is lagged is because current consumption is strongly associated with past consumption habits, given that users do not typically change consumption patters for psychological, technological, or institutional reasons. Current consumption estimates therefore depend on data surrounding usage in the previous month, including by household fixtures and appliances such as showers, toilets, washing machines, etc. The frequency of use of such equipment changes gradually over the short-term but may be substantially impacted by replacements or upgrades in the long-term. However, consumers frequently resist upgrading household appliances that consume less water due to the high costs associated with replacements.
Such factors lead to slow reactions by users to changes in prices, as well as gradual adjustments to their consumption. As such, larger displacements are expected to occur in the demand curve in the long-term. Accordingly, it is desirable to formulate a methodology utilizing a partial adjustment model because water is a basic necessity. Therefore, existing inertias in consumption are highly relevant, and these inertias are taken into account by incorporating the lagged dependent variable among the regressors. Furthermore, the average price methodology was selected because users lack information surrounding the pricing structure block, in addition to the marginal price. In the Vizcaino Reserve, consumers receive invoices almost immediately after water is consumed, and payment must be made quickly due to the short time limits imposed by the municipal system. For these reasons, in the economic specification the price was not lagged by one month, based on the recommendations of other studies for situations in which the water bill is delivered to the home between one and two months after consumption has occurred [11, 24, 26] .
Additionally, few previous studies consider inertia in consumption resulting from consumer habits, or from the fact that individuals tend not to respond instantaneously to variations in rates. Thus, current consumption has been assumed to adjust quickly (i.e., during the same period) to the desired level. Such an approach may not be realistic, as illustrated in arguments explained in the partial adjustment model. To not consider real consumption patterns could generate partial and inconsistent estimates. Additionally, the methodology employed by Shin [21] is used in the present study to test their hypothesis, which argues that consumers do not adjust consumption to variations in real prices, but rather to changes in perceived prices. There are several reasons for which it would be too costly for the consumer to determine the actual rate paid for water consumption: (1) It is difficult for consumers to know the difference between the average and the marginal price and the impacts thereof on consumption, given that consumers are typically unaware of the pricing structure block; (2) Even if the consumer was aware of the pricing structure block, it would be difficult to respond immediately to changes in prices and he would only adjust consumption after receiving an invoice for the current billing period; (3) It is very unlikely that the consumer would differentiate water prices from other charges on the invoice, such as sewer service.
In summary, the methodological approach of Shin [21] assumes that consumers consider the marginal costs and marginal benefits in calculating a marginal price without solid foundations, thereby reacting to variations in perceived prices and not to any estimated amount that would reflect actual prices. Depending on how the consumer weighs relevant factors, three responses are possible: (1) If the marginal benefit is less than the marginal cost, the consumer will not respond to the marginal price and will instead determine consumption based on other price information; (2) If the marginal expected benefit is greater than the marginal cost, the consumer will likely determine the real marginal price and the perceived price will equal the marginal price; (3) If the price structure equals the marginal cost, the consumer will stop searching for information and the perceived price will oscillate between the marginal price and the average price.
According to Shin [21] the perceived price is formulated as follows,
where MP is the marginal price, AP is the average price, and k is a parameter representing price perception. The ratio between AP and MP captures the effect of the difference variable on price perception. It is expected that the parameter k will not be negative. The possible results of k are:
(1) When k = 0, the consumer reacts to changes in MP; (2) When k = 1, the consumer reacts to AP; (3) Assuming a structure of prices with increasing blocks (i.e., the rate is progressive), when P * varies between AP and MP, we get the result 0 < k < 1. When k > 1, P * < AP < MP and when k < 0,
The econometric specification is expressed as follows,
where
Method of Estimating Water Demand Dynamics
The dynamic panel with fixed effects is the econometric strategy used to estimate the function of water demand, which includes past consumption as a control variable,
with u it = µ i + v it , following the approach of Baltagi [29] µ i is fixed and constant for each individual such that v it ∼ IID 0, σ 2 v . (I.I.D. means that errors are independent and identically distributed.) The model also assumes that the explanatory variables are uncorrelated with random error, but may be correlated with individual effects. However, the presence of the lagged dependent variable in the model causes problems of endogeneity because of correlation with the error term [29] . As an alternative solution, Kiviet [30] suggested the use of a Least Squares Dummy Variable (LSDV) as an estimator suitable for finite samples. The correction of bias within the transformation estimator is known as the method of Least Squares Dummy Variable Corrected (LSDVC).
In their Monte Carlo simulations, Judson and Owen [31] demonstrated evidence that when the period is 30, the bias of the fixed effects estimator is considerable. These authors recommend using the LSDVC estimator when the lapse is ≤10 and the Anderson and Cheng estimator [32] when the lapse is significant. Other alternatives exist to correct the problem of endogeneity, such as Instrumental Variables estimators (IV) and the Generalized Method of Moments (GMM). However, these are designed for N → ∞ with a fixed T, that is, they demonstrate consistency for a large number of cross-sectional units (N), even where the length of the time series is short. Meanwhile, the Arellano and Bond [33] estimator has a significant downward bias in small samples. This is because one of the disadvantages inherent in IV estimators such as Anderson-Hsiao (AH) and Generalised Method of Moments (GMM) estimators such as Arellano-Bond (AB) and Blundell-Bond (BB), is that their asymptotic properties depend on having a large N, which is characteristic of micro panel data.
Recently, Bruno [34] developed a method for utilizing the LSDVC estimator for unbalanced panels. In this method, bias is corrected through a consistent estimator such as AH, AB and BB, where the three alternatives used to initialize the bias correction are asymptotically equivalent. In our case T is relatively large, that is instances of T → ∞ and N are either few or N is fixed. Cermeño [35] , through an empirical study, demonstrated that LSDV estimator bias is lower compared to the estimates that consider T to be small.
Description of the Database
The present study considered data from the 2010 to 2014 period to inform the econometric model, including information from seven communities: San Ignacio, Bahia Tortugas, Bahia Asuncion, Villa Alberto Alvarado, Guerrero Negro, Mulege, and Santa Rosalia. The description of each is provided in Table 1 . Table 2 shows the descriptive statistics used in the econometric specifications. 
Results and Discussion
The first step, prior to conducting the econometric analysis of the demand functions, was the analysis of each one of the series represented in the variables. For this analysis, unit root tests were performed on the panel data environment, proposed by: (1) Breitung [36] ; (2) Levin et al. [37] ; (3) Harris and Tzavalis [38] ; (4) Im et al. [39] , known as IPS (Im, Pesaran and Shin); and (5) Fisher-type tests [40] known as the Dickey-Fuller (ADF) and Phillips-Perron (PP). The results in Table 3 demonstrate that it was not necessary to apply cointegration vectors, providing support for a methodology involving stationary methods, given that the null hypothesis, which would assume nonstationarity at common levels of significance, is rejected.
Starting with the dynamic panel, the regression results presented in Table 4 show the variation of the demand for residential water attributed to the independent variables considered in the analysis. A significance level of 1%, with a value between 0 < w i,t−1 < 1, resulted from the analysis of average lagged consumption. The speed of adjustment was obtained by subtracting 1 from 0.62 (its coefficient), the difference being 0.38. The interpretation of this result is that that the gap of 38% separating actual and desired demand for water is closed within a period of one month. With respect to the findings surrounding price elasticity of demand, the expected results were obtained and demand was found to be inelastic, consistent with the general economic theory that postulates an inverse relationship between quantity demanded and price. This result indicates that for user response to the percentage change in price, the percentage change in quantity demanded is less than the percentage change in price.
The short-term elasticity for estimating water demand for domestic use is approximately −0.27 and long-term elasticity is −0.71. The value of the first number is lower than that of the second, suggesting that consumers react primarily to continued increases in rates and not to variations of one month in duration. The permanence of higher prices enables individuals to adapt after one month, thereby adjusting their consumption patterns. The explanation of this result is based on the observation that consumption habits of domestic users tend to remain stable, caused in part by typically minimal variations in water prices. Furthermore, psychological and technological factors may result in gradual rather than immediate adaptation to increases in water rates [23, 24] . Schleich and Hillenbrand [41] suggest that the results of the elasticities found in more recent studies could demonstrate a downward trend, possibly because the rates represent a small proportion of household income.
One method for verifying that the estimates of panel data with a lagged dependent variable do not contain inconsistencies and demonstrate that the specification is correct is to compare the estimate of this function with the estimate of a static form such as Equation (4) , that is, to identify an alternative assumption in accordance with the suggestion of Angrist and Pischke [42] . The results of the static equation (model 3) of the coefficient MP and AP/MP are similar to those from model 2 from Table 3 , and as such the findings are robust.
An important aspect of the analysis is to highlight that endogeneity may originate because the price is considered as an exogenous variable related to water consumption, and if not treated with appropriate econometric techniques it will lead to partial and inefficient estimators. However, we used a database compiled by a representative community, and Shin [43] argues that the endogeneity problem is not very serious in equations that use aggregated information as the original source, compared with equations that use microdata for the synchronization effect created by the existence of a correlation between price and the error term.
Additionally, a test of the error term from Hausman [44] was calculated to check the problem of endogeneity. This was done in order to compare two estimators, one determined to be consistent under the null hypothesis and another an estimator for the instrumental variables (IV). If the null hypothesis is not rejected, the estimator that is considered to be consistent will produce parameter estimates that are unbiased and efficient, and if the null hypothesis is rejected it will produce biased and inefficient estimates. The Hausman statistic was 1.09, indicating that at the 10% significance level the null hypothesis is not rejected, suggesting that the difference in the coefficients is not systematic, and as such there is no evidence for the problem of endogeneity. Of additional relevance is the fact that the water rate is fixed by the operating organism, and does not change based on demand. To compute the ratios t, heterostedasticity robust standard errors were used. * Significant at 1%; ** Significant at 5%; *** Significant at 10%.
Meanwhile, income elasticity of demand demonstrated the positive sign expected according to extant economic theory, with a coefficient of 0.10. This result indicated that for every 1% increase in the income of residential water users, changes in water consumption experienced a corresponding increase of 0.10%. In other words, change manifested as an increase in consumption patterns rather than a change in consumption itself, suggesting that water is a normal good.
With respect to the environmental variables analyzed, maximum temperature was not found to be significant. A negative correlation was found between total monthly rainfall and consumption. This result is logical, because when heavier or more frequent rains fall, water users use less stored water, for example to irrigate, thereby reducing overall consumption. This variable cannot be interpreted as involving directly proportional change, and should therefore be transformed exponentially. When converting the maximum temperature variable, the resulting calculation is 0.9998, indicating that for each additional mm of precipitation, demand is reduced by 0.02%, which is very low. This low coefficient indicates that variations in precipitation have little impact on users' consumption decisions.
It is important to highlight the similarity between these results and the coefficients obtained through the econometric analysis, which sought to test the hypothesis proposed by Shin [13] , in which it is postulated that consumers respond to perceived price. Here, the price perception parameter was 1.08 and the null hypothesis of k = 0 with t = 4.8567 was rejected with 4.8567 at a significance level of 1%; meanwhile, the null hypothesis of k = 1 was not rejected with 0.3730, corroborating the findings suggesting that consumers react to the average perceived price when making usage decisions. Effectively, users believe that the price paid is lower than the actual rate.
According to Shin [21] , consumer decisions are based on a perceived price that they believe to be below that specified in institutional rates. However, our results suggest a marginal price lower than the perceived price, indicating that incentives for rational consumption in the short-term are low, which is worrisome given that the study took place in an arid region. For environmental policies and political decision makers, this situation is not ideal because it appears that the rate structure is not achieving at least one of the objectives for which it was designed, that is, promoting water conservation. As such, the rate structure is operating in an environment in which clients do not know with certainty the marginal price that they pay.
Nevertheless, in the long-term the results indicate that permanent increases in prices could improve conservation even if not of the same magnitude as that corresponding to a situation in which users are conscious of the marginal price. Furthermore, the present study could be considered alongside the work of Almendarez-Hernández et al. [45] in which a contingent valuation study was conducted in order to understand the willingness of homes located in the El Vizcaino Biosphere Reserve to pay for improvements of resource availability in the future. Homes would be required to implement conservation practices but supply would be of sufficient quantity and quality. The results obtained signaled a rate increase of 14%.
In the present study, short-term elasticity was −0.26 while elasticity in the long-term was −0.67. These findings are very similar to those reported in recent studies estimating water demand using alternative average price. In a study conducted in France, Nauges and Thomas [23] estimated a dynamic demand function with annual panel data using a non-lineal GMM and a GMM based on Blundell and Bond, with a double-difference estimator. The results obtained included a short-term elasticity of −0.26 and a long-term elasticity of −0.40. Musolesi and Nosvelli [46] , with annual panel data from Italy and also using the GMM system, obtained a short-term elasticity of −0.24 and a long-term elasticity of −0.47. Similarly, in Germany, Schleich and Hillenbrand [41] estimated a static model under the Ordinary Least Squares (OLS) method and found an elasticity of −0.242. Fullerton et al. [47] in the region of Halifax in Canada calculated an elasticity of −0.31 using cross-sectional data and an OLS estimator. Finally, with information from Tunisia organized as trimestral, non-seasonal panel data, Younes [48] used a Full Modified OLS method (FMOLS) in which blocks of low and high consumption were segmented, and through which elasticities between −0.08 and −0.46 were found.
Researchers who have employed the price perception methodology introduced by Shin [21] include Nieswiadomy and Molina [49] in Texas, United States of America, with information arranged in monthly panel data and using the IV estimator. This study examined usage in increasing and decreasing blocks, and found elasticities between −0.11 and −0.30. Meanwhile, in the community of Windhoek in Namibia, Kavezeri-Karuaihe et al. [50] used a static model with a full information maximum likelihood (FIML) focus, and obtained elasticities between −0.25 and −0.60. Binet et al. [51] , using cross-sectional data from France, estimated an elasticity of −0.31 through an optimal GMM model. In North Carolina, USA, Wichman [28] used a Difference-in-Difference-in-Difference (DDD) model for information ordered in monthly panel data and calculated elasticities between −0.43 and −1.14 and a regression discontinuity framework of −0.31. Similarly, Wichman et al. [52] used panel data in which price and non-price policies were evaluated for periods of drought, and found elasticities between −0.15 and −1.08.
Finally, the results found in the present study are within the range of findings reported in studies that have econometrically evaluated demand functions for residential use in Mexico with a Nordin specification and an average price, such as those discussed in Jaramillo-Mosqueira [53] . This latter study used intra-annual information structured in panel data, employing Discrete-Continuous Choice models and an IV estimator, and calculated elasticities between −0.22 and −0.58. Garcia-Salazar and Mora-Flores [54] , also using panel data, found elasticities between −0.18 and −0.20. Salazar and Pineda [55] used IV and Generalized Least Squares (GLS) methods for panel data, and obtained elasticities of −0.33. Avilés-Polanco et al. [56] , with monthly time series data, used an IV estimator and found a short-term elasticity of −0.51 and a long-term elasticity of −0.90.
Conclusions
The present study presents relevant, quantitative information that could be considered by policy makers for improving their decision-making surrounding water management policies. The results could provide guidance to individuals and institutions responsible for water management practices, empowering them with information with which to evaluate or redesign water rates for residential use. This could be especially useful in contexts in which consumers have imperfect information and it would be too expensive for water managers to invest the requisite time and resources in consumer education.
Furthermore, the findings of the present study surrounding elasticities in water price increases and in relation to inelastic price could lead to the generation of increased revenue, which in turn could be used to improve supply planning. Results could also be considered alongside of those found in other studies applying contingent valuation methods to understand the implementation of conservation programs for aquifer restoration. As such, long-term policies could be designed to provide services to populations without access to potable water and responsible resource use [45, 57, 58] . For instance, previous studies have examined the willingness of households that are alternately connected or not connected to the drinking water network to pay for improvements to the system in order to ensure resource sustainability in the future, and have found that connected households are more willing to pay.
The introduction of a discriminatory pricing policy that considers seasonality as a factor (i.e., winter and summer) would likely not be as effective for conservation purposes as alternative pricing policies, given its low coefficient. On the other hand, income elasticity of demand was small for this variable, and fell within the range of income elasticity frequently reported in the literature. Estimates suggest that implementing management strategies including instruments such as price are of fundamental importance. Such strategies should be understood as a basis for the evaluation of the functions for which these policies have been structured, and specifically for the development of rates that would satisfy policy objectives. An adequate design of the pricing system for residential water use can complement other social, legal, and environmental policies designed to improve water management in protected natural areas. 
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